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In truth, the weight of fuel to be consumed has no legitimate relation to the space on which ifc may be laid, and depends on other considerations, viz., on the quantity of air passing through it, the time employed, and the weight of oxygen taken up by the several constituents of the fuel respectively.
Again, it may be asked, what relation a square-yard of heating surface has to the transmission of any given quantity of heat, or the generation of any given quantity of steam ?
It is strange that so astute an observer (for Dr. Lardner does not affect to be an authority), should have omitted all reference to those processes and tests, by which alone a correct estimate could be made of the effective value, chemically or commercially, of any one of the proportions he has given; or the relation they bear to the functions of the furnaces or flues of a boiler. He has given no clue to the temperature produced in any part; yet temperature is the very element and measure of efficiency. His calculations, in fact, have no value except on the assumed, but utterly erroneous data, that each square-foot of bar-surface was equivalent to the perfect combustion of a given weight of fuel, and the generation of a given quantity of heat in a given time; and that every square-yard of internal surface must, necessarily, be brought into action, and received as equivalent to the transmission of a given quantity of heat. He has also omitted reference to the influence which internal areas have on the circulation of the water, and the relative volumes of air to be supplied, or of gas generated, consumed, or wasted. Now, the magnitudes and quantities which here really require to be calculated are chemical, not mathematical. They are not those of flue-surfaces, or grate-bars, but of the bodies to be introduced to them, the quantities in which they respectively combine, and the heat evolved, applied, or lost. If these quantities can be expressed in the terms of an equation, let it be given. It